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Fig. 1: Example of the Effect of Bim 0.03% on Eyelash Growth Compared to Vehicle —
Post-chemotherapy population
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Fig. 2 Percentage of Subjects With at Least a 1-Grade Improvement in GEA
Score — Post-chemotherapy
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Fig. 3. Treatment Responders (%) Based on Primary Compasite Variable by Month: Post-
chemotherapy (Intent-to-treat Population)
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Fig. 4. Mean Change From Baseline in Eyelash Length {mm) by Month: Post-chemotherapy
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Fig. 6

100

Responders (%)

Months

«p-=1-grade increase in GEA*
=3-point increase in ESQdomain 2*
Composite*




U.S. Patent Jan. 5,2016 Sheet 7 of 10 US 9,226,931 B2

Fig. 7

2.5

-
1
L

Eyelash Length (mm

e
o

-0.5 -

Months
--Bim/Bim  =@i=Bim/Veh  =#&Vel/Bim




U.S. Patent

Fig. 8

Responders (%)

80
70
60
50
40
30
20
10

Jan. 5, 2016

Sheet 8 of 10

US 9,226,931 B2

- Bim/Bim

Months

10

12



U.S. Patent Jan. 5,2016 Sheet 9 of 10 US 9,226,931 B2

Fig. 9
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TOPICAL TREATMENT FOR
CHEMOTHERAPY INDUCED EYELASH
LOSS OR HYPOTRICHOSIS USING
PROSTAMIDE F2 ALPHA AGONISTS

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of U.S. patent applica-
tion Ser. No. 13/738,732, filed Jan. 10, 2013, which claims
priority to U.S. Provisional Application No. 61/611,920, filed
Mar. 16, 2012, and U.S. Provisional Application No. 61/584,
877, filed Jan. 10, 2012. This application is also a continua-
tion-in-part of U.S. patent application Ser. No. 13/937,512,
filed Jul. 9, 2013, which is a continuation of U.S. patent
application Ser. No. 13/441,783, filed Apr. 6, 2012, now U.S.
Pat. No. 8,632,760, issued Jan. 21, 2014, which is a continu-
ation of U.S. patent application Ser. No. 13/356,284, filed Jan.
23,2012, now U.S. Pat. No. 8,263,054, issued Sep. 11, 2012,
which is a continuation of U.S. patent application Ser. No.
12/425,933, filed Apr. 17,2009, now U.S. Pat. No. 8,298,518,
issued Oct. 30, 2012, which is a continuation of U.S. patent
application Ser. No. 11/943,714, filed Nov. 21, 2007, now
U.S. Pat. No. 8,038,988, issued Oct. 18, 2011, which is a
continuation of U.S. patent application Ser. No. 11/805,122,
filed May 22, 2007, now U.S. Pat. No. 8,101,161, issued Jan.
24,2012, which is a continuation of U.S. patent application
Ser. No. 10/345,788, which was filed on Jan. 15, 2003, now
U.S.Pat.No. 7,351,404, issued Apr. 1, 2008, which claims the
benefit of U.S. Provisional Application No. 60/354,425, filed
on Feb. 4, 2002, all of which are hereby incorporated by
reference in their entireties.

FIELD OF THE INVENTION

The present invention is directed to methods and treat-
ments of post-chemotherapeutic hypotrichosis. More specifi-
cally, the present invention is directed to the use of composi-
tions comprising bimatoprost for the treatment of post-
chemotherapeutic hypotrichosis.

BACKGROUND OF THE INVENTION

Eyelashes, in addition to their contribution to appearance,
serve a functional role by protecting sensitive eye structures
against foreign particles entering the eye. The nerve plexus
that surrounds hair follicles has a very low threshold for
excitation (Moses, 1970); as a result, dust or other particles
that may come into contact with the eyelash hair fiber are
sufficient stimuli to produce a blink reflex, thereby protecting
the eye. In terms of the aesthetic function of eyelashes, eye-
lash prominence has been observed to be related to the attrac-
tiveness of individuals, with long, thick eyelashes considered
to be a desirable physical attribute with a positive psychologi-
cal effect (Shaikh and Bodla, 2006).

Inadequate or not having enough eyelashes is known as
hypotrichosis of the eyelashes. Etiologies of hypotrichosis of
the eyelashes in an adult population include idiopathic hypo-
trichosis, alopecia-inducing medication (e.g., chemothera-
peutic agents) and underlying cutaneous or systemic dis-
eases/conditions (eg, alopecia greata or hypothyroidism).

In healthy adults, eyelash hypotrichosis is often idiopathic
and may be related to age. There is an inverse relationship
between age and length of eyelashes; younger populations
naturally tend to have longer eyelashes, while older popula-
tions tend to have shorter eyelashes (Pucci, 2005). For this
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reason, many otherwise healthy adults experience hypotri-
chosis as a consequence of aging.

A treatment is available for the natural hypotrichosis con-
dition which may be result of person’s genetic makeup or
could be age related. Bimatoprost solution 0.03%
(LATISSE®) is marketed for the treatment of hypotrichosis
of'the eyelashes. Bimatoprost is a synthetic prostamide. Topi-
cal application of bimatoprost solution can be used in normal
healthy adults with inadequate amount of eyelashes or subject
who want to further enhance the prominence of their eye-
lashes (Yoelin, 2010). Treatment with bimatoprost has been
demonstrated to increase the percentage of eyelash follicles
in anagen, which accounts for its ability to lengthen eye-
lashes. Bimatoprost-induced stimulation of melanogenesis in
melanocytes present in dermal papilla which are responsible
for hair shaft pigmentation results in darker eyelashes and, at
the same time, appears to increase the size of the dermal
papilla and hair bulb, affecting lash thickness and fullness
(Cohen, 2010; Fagien, 2010; Law, 2010).

In contrast to the natural eyelash hypotrichosis condition
where the hair follicle is normal except it produces shorter
and inadequate amount of eyelashes, chemotherapy treat-
ment results in damage to the hair follicle components that
make the hair fiber such that after the chemotherapy drug
treatment, the natural eyelashes either fall off completely or
result in patchy hair loss. Chemotherapeutic agents are well
known for their ability to cause hair loss. Other drugs that can
cause hair loss to varied degrees include anticoagulants, anti-
thyroid drugs, oral contraceptives, lithium, interferons, anti-
hyperlipidemic drugs, and retinoids (Tosti et al, 1994). Che-
motherapy-induced hair loss is known to result from the
direct toxic insult to rapidly dividing cells of the hair follicle
(Trueb, 2009). During the anagen phase of the hair cycle, the
epithelial compartment of the follicle undergoes prolifera-
tion, with the greatest proliferative activity occurring in the
bulb matrix cells as they build up the hair shaft. When cell
mitosis abruptly ceases as a result of cytotoxic therapy, the
partially keratinized hair shaft weakens and falls out, result-
ing in anagen dystrophic effluvium (Ulrich et al, 2008). In
addition, some chemotherapeutic agents can cause apoptosis
(ie, programmed cell death) in the follicular epithelium
resulting in premature transitioning from anagen to catagen
phases of the hair cycle; this process is known as telogen
effluvium (Ulrich et al, 2008). The consequence of these
processes is hair shedding, which can begin within 1 to 3
weeks and is often complete within 1 to 2 months after begin-
ning chemotherapy (Trueb, 2009). Hair loss occurs with an
estimated incidence of 65% in adult patients receiving che-
motherapy (Trueb, 2009). While eyelash loss can be part of
the experience of chemotherapy-induced hair loss (Trueb,
2009), there are no reliable data in the published literature that
specifically address the incidence of eyelash loss due to che-
motherapy. However, the known mechanism by which che-
motherapy induces alopecia indicates that any active hair
follicle in anagen would be susceptible, including scalp,
body, eyebrow, and eyelash hair.

For most cancer treatments, after the chemotherapy regi-
men is completed, the patient recovers from the treatment
side effects relatively quickly, ie, most side effects of chemo-
therapy resolve within a few weeks of the last treatment;
however, hair growth can continue to be depressed for a
period of time. It can take several months to a year, or even
longer in some subjects, for hair growth to restore to pre-
chemotherapy levels. Moreover, when the hair does recover
early, it is generally much finer and thinner than the original
hair and can take several hair cycles to restore to the pre-
chemotherapy levels.
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Hair loss is known to be one of the most psychologically
upsetting side effects of cancer therapy (Botchkarev, 2003,
Lemieux et al, 2008; Hunt, 2005); it has been described by
patients as a constant reminder of their illness and is associ-
ated with a loss of control, an altered sense of self, and
reduced social functioning (Beisecker et al, 1997; Cowley,
2000; Freedman, 1994; Luoma and Hakamies-Blomgqvist,
2004; Richer and Ezer, 2002; Williams et al, 1999). The loss
not just of scalp hair but body hair can lead to psychosocial
problems such as diminished quality of life expressed as
anxiety, depression, and low self-esteem (Ulrich et al, 2008).

In the focus group studies, patients stated that the loss of
eyelashes and eyebrows was worse than the loss of scalp hair
because the latter could be easily concealed by a wig, whereas
there was no way to make their eyelashes look “normal”.
False eyelashes were not a reasonable treatment in the opin-
ion of the respondents because they did not have enough
natural eyelashes to help the glue adhere to their eyelid mar-
gins. Moreover, such measures can result in severe irritation
and skin damage and are therefore not ideal, especially in the
post-chemotherapy population. In focus-group studies, many
post-chemotherapy patients commented that their eyelashes
never fully recovered to their pre-chemotherapy levels. Even
though they noticed some re-growth, most complained that
their eyelashes were sparse (ie, gaps between lashes), short,
and lighter in color.

Currently there are no treatments available for chemo-
therapy induced eyelash loss. We discovered that treatment
with LATISSE (bimatoprost 0.03% solution) restores eyelash
growth and prominence quickly compared with the natural
course of slower recovery. Thus the protective function of
eyelashes is resumed earlier in treated patients as compared to
non-treated patients. The post-chemotherapy patients treated
with bimatoprost 0.03% solution express a higher overall
satisfaction with their eyelashes as compared to patients
treated with vehicle. Bimatoprost treatment in post-chemo-
therapy patients also restored length, thickness/fullness and
darkness of eyelashes.

BRIEF SUMMARY OF THE INVENTION

The present invention is directed to the use of bimatoprost
for the use in growing eyelashes in post-chemotherapeutic
patients. The present invention is also directed to the use of
bimatoprost during chemotherapy to prevent the loss of eye-
lashes during chemotherapeutic treatment. The present
invention is also directed to the use of bimatoprost to prevent
the loss of eyelashes prior to the start of chemotherapy. The
present invention is also directed to the use of bimatoprost
before, during and after chemotherapeutic treatment.

The present invention may be applied as 0.03% w/v
bimatoprost available in the commercial product called
LATISSE® and may be applied in concentrations 0.3% w/v
to 0.001% w/v and including concentrations such as 1.0%
w/v, 0.9% w/v, 0.8% wiv, 0.7% w/v, 0.6% w/v, 0.5% w/v,
0.4% wiv, 0.3% w/v, 0.2% w/v, 0.1% w/v, 0.09% 0.08% w/v,
0.07% w/v, 0.06% wiv, 0.05% w/v, 0.04% w/v, 0.03% w/v,
0.02% w/v, 0.01% w/v, 0.009% w/v, 0.008% w/v, 0.007%
w/v, 0.006% w/v, 0.005% w/v, 0.004% w/v, 0.003% wi/v,
0.002% w/v, 0.001% w/v, 0.009% w/v, 0.008% w/v, 0.007%
w/v, 0.006% w/v, 0.005% w/v, 0.004% w/v, 0.003% wi/v,
0.002% w/v, and 0.001% w/v bimatoprost.

Bimatoprost may be applied as a solution, emulsion, gel,
foam, spray, ointment, cream, or other form suitable for
administration to the eyelid margin. Bimatoprost may be in
the form of a salt, pro-drug, analogs including esters of
bimatoprost. The bimatoprost composition, including
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LATISSE®, may also be applied in conjunction with other
therapeutics known to grow hair such as Minoxidil® and
Propecia®.

“Treatment”, “treat” or “treating” can refer to curing any
disease or condition or reducing or alleviating the symptoms
of the disease or condition.

“Prevent”, “preventing” or “prevention” can refer to stop-
ping any disease, condition or symptoms or reducing symp-
toms in a clinically significant manner, particularly as com-
pared to patients receiving no treatment at all.

Some embodiments of the present invention include the
following paragraphs:

1) A method of growing eyelashes in patients undergoing
chemotherapy, the method comprising applying 0.03%
w/v bimatoprost to the eyelids before, during and after
chemotherapeutic treatment;

2) The method of paragraph 1, wherein the 0.03% bimato-
prost is applied at least once a day;

3) The method of paragraphs 1 and 2, wherein the method
results in eyelashes which are longer, thicker and darker
compared to patients receiving no treatment;

4) The method of paragraphs 1 and 2, wherein the method is
applied for at least 6 months after completing chemothera-
peutic treatment;

5) The method of paragraph 4, wherein the method is applied
for at least 12 months after completing chemotherapeutic
treatment;

6) The method of paragraph 3, wherein the number of eye-
lashes increases in comparison to post-chemotherapeutic
patients who received no treatment;

7) The method of paragraph 1, wherein the bimatoprost is
added before, during and after post-chemotherapeutic
treatment;

8) The method of paragraph 2, wherein the method is applied
twice a day;

9) The method of paragraphs 2 and 8, wherein the bimatoprost
is applied to the upper and lower eyelid margin of each eye;

10) The method of paragraphs 1-9, wherein the method effec-
tively treats post-chemotherapeutic hypotrichosis;

11) The method of paragraph 1, wherein the eyelids include
application to the upper and lower eyelid margin;

12) The method of paragraph 1, further comprising the step of
administering one selected from the group consisting of
Minoxidil® and Propecia®;

13) The method of claim 1, wherein the method results in
lower incidence of conjunctival hyperemia, punctate
keratitis, erythema of the eyelid, eye pruritis and skin
hyperpigmentation than in patients receiving 0.03% w/v
bimatoprost for treatment of idiopathic hypotrichosis;

14) A method of preventing loss of eyelashes in patients
undergoing chemotherapy, the method comprising apply-
ing 0.03% w/v bimatoprost to the eyelids before, during, or
after chemotherapeutic treatment;

15) The method of paragraph 14, wherein the 0.03% bimato-
prost is applied at least once a day;

16) The method of paragraphs 14 and 15, wherein the method
results in eyelashes which are longer, thicker and darker
compared to patients receiving no treatment;

17) The method of paragraphs 14 and 15, wherein the method
is applied for at least 6 months after completing chemo-
therapeutic treatment;

18) The method of paragraph 14, wherein the method is
applied for at least 12 months after completing chemo-
therapeutic treatment;

19) The method of paragraph 13, wherein the number of
eyelashes increases in comparison to post-chemotherapeu-
tic patients who received no treatment;
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20) The method of paragraph 14, wherein the bimatoprost is
added before, during and after post-chemotherapeutic
treatment; and,

21) The method of paragraph 14, wherein the method is
applied twice a day.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an Example of the Effect of Bim 0.03% on
Eyelash Growth Compared to Vehicle—post-chemotherapy
population;

FIG. 2 Percentage of Subjects With at Least a 1-Grade
Improvement in GEA Score—Post-chemotherapy;

FIG. 3 Shows treatment Responders (%) Based on Primary
Composite Variable by Month: Post-chemotherapy (Intent-
to-treat Population);

FIG. 4 Shows Mean Change From Baseline in Eyelash
Length (mm) by Month: Post-chemotherapy;

FIG. 5 is a plot of primary composite efficacy for the
duration of the trial for subjects with idiopathic hypotricho-
sis;

FIG. 6 is a plot of responder rates in bimatoprost-treated
subjects by individual components of the primary composite
efficacy measure for the duration of the for subjects with
idiopathic hypotrichosis;

FIG. 7 is a plot of improvement in eyelash length for the
duration of the trial for subjects with idiopathic hypotricho-
sis;

FIG. 8 is a plot of primary composite efficacy for the
duration of the trial for subjects with chemotherapy-induced
hypotrichosis;

FIG. 9 is a plot of responder rates in bimatoprost-treated
subjects by individual components of the primary composite
efficacy measure for the duration of the trial for subjects with
chemotherapy-induced hypotrichosis; and,

FIG. 10 is a plot of improvement in eyelash length for the
duration of the trial for subjects with chemotherapy-induced
hyopotrichosis.

DETAILED DESCRIPTION OF THE INVENTION

Example 1

TABLE I

List of Components and Quantitative Composition

Concentration — Concentration

Ingredients (% wiv) (mg/mL)  Function

Active ingredient

Bimatoprost® 0.03 0.3 Active
ingredient

Other ingredients

Benzalkonium 0.005 0.05 Preservative

chloride?

Sodium phosphate 0.268 2.68 Buffering agent

dibasicheptahydrate

Citric acid 0.014 0.14 Buffering agent

monohydrate

Sodium chloride 0.83 8.3 Tonicity agent

Hydrochloric acid®
and/or sodium
hydroxide®
Purified water

Adjust to pH 7.2-7.4 pH adjuster

q.s. ad 100% g.s.ad 1 mL.  Vehicle
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Clinical Data:

A clinical study was conducted that demonstrated the clini-
cal benefits of bimatoprost 0.03% solution in treating eyelash
loss resulting from chemotherapy treatment.

Study Design and Structure:

This was a 1-year, multicenter, double-masked, random-
ized, parallel-group study to evaluate the safety and efficacy
of bimatoprost solution 0.03% in increasing overall eyelash
prominence following dermal application to the upper eyelid
margins in normal adults and post-chemotherapy adults
exhibiting hypotrichosis of the eyelashes. Subjects enrolled
in the study were adult subjects at least 18 years of age, with
idiopathic or chemotherapy-induced hypotrichosis (Global
Eyelash Assessment [GEA] score of 1 or 2) and had a score of
1 or 2 on each of the 3 items (16, 18, and 19) on the Eyelash
Satisfaction Questionnaire (ESQ) Domain 2, which repre-
sented psychological impact of eyelash loss.

The full 12-month study consisted of 2 distinct 6-month
treatment periods, treatment period 1 (TP1) and treatment
period 2 (TP2). Eligible post-chemotherapy subjects were
randomly assigned in a 3:1 ratio to receive bimatoprost or
vehicle for TP1. In TP2, the subjects were either maintained
on or switched to bimatoprost treatment.

A total of 130 subjects with chemotherapy-induced hypo-
trichosis were randomized. Of these, 96 subjects were ran-
domized to the Bim 0.03% group and 34 subjects to the
vehicle group. The overall mean age of the post-chemo-
therapy subjects was 50.7 years (range 26 to 76 years), and the
majority of the population was Caucasian (79.2%). All except
1 of the subjects enrolled were female (99.2%; 129/130). Per
inclusion criteria, all enrolled subjects had a baseline GEA
score of 1 (71.3%) or 2 (28.7%), with a similar distribution of
GEA scores in both treatment groups at baseline. The mean
total scorexSD of ESQ Domain 2 for was 3.9+1.23. All
enrolled subjects had a baseline ESQ score of 1 or 2 for items
16, 18, and 19 that relates to psychological impact of eyelash
loss or hypotrichosis condition.

Primary Composite Efficacy Endpoint:

The primary efficacy endpoint was the proportion of treat-
ment responders at month 4 based on a composite endpoint,
defined by: a) at leasta 1-grade improvement from baseline in
the GEA score, and b) at least a 3-point improvement from
baseline in the total score for Domain 2 of'the ESQ. The GEA
is an investigator assessment of eyelash prominence and the
ESQ score is patients own perception of their eyelashes.

6 month data:

After 4 months of daily treatment, in the post-chemo-
therapy subpopulation, the treatment responder rates based
on the primary efficacy end point were 37.5% (36/96) in the
bimatoprost 0.03% group and 18.2% (6/33) in the vehicle
group. Data in the table below shows response rate by visit at
month 1, 2, 4, and 6. A continuous improvement in efficacy is
observed over the six month time period.

TABLE I

Primary Composite Efficacy Variable: Treatment Responders by Visit

Post-chemotherapy population

Bim 0.03% Vehicle
Visit (N =96) (N =34) P-value®
Month 1 6/96 2/33 >0.999¢
(6.3%) (6.1%)
Month 2 22/96 5/33 0.344
(22.9%) (15.2%)
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TABLE II-continued

Primary Composite Efficacy Variable: Treatment Responders by Visit

Post-chemotherapy population

Bim 0.03% Vehicle
Visit (N = 96) (N =34) P-value®
Month 4 36/96 6/33 0.041
(37.5%) (18.2%)
Month 6 45/96 6/33 0.004
(46.9%) (18.2%)

The response rate was also determined solely based on the
investigator GEA scoring. As shown in FIG. 1, the Bim 0.03%
group had a higher responder rate at the month 2, 4, and 6
visits compared with the vehicle group. The difference in
responder rate, based on GEA of eyelash prominence,
approached statistical significance at month 4 (p=0.051) and
was statistically significant at the month 6 visit (p=0.001).
The relatively high responder rate in the vehicle group of the
post-chemotherapy population compared to the vehicle group
of the normal adult population is attributable to the natural
re-growth that occurs to some degree upon completion of
chemotherapy treatment. FIG. 2 shows the percentage of
subjects with atleasta 1-grade improvement in GEA Score—
Post-chemotherapy.

Efficacy was also assessed using more conservative criteria
of 2-grade improvement in GEA. At month 4, the responder
rates for the 2-grade increase in the Bim 0.03% group was
36.5% (35/96) compared to vehicle response of 6.1% (2/33)
for this 2 grade increase. In addition to the investigator global
assessment (GEA) and subjects own assessment (ESQ), the
eyelash length, thickness/fullness and darkness were mea-
sures using digital image analysis.

The mean change in eyelash length from baseline at month
4 was 1.48 mm in the Bim 0.03% group and 0.72 mm in the
vehicle group. By month 6, the mean change in eyelash length
from baseline was 1.99 mm for the Bim 0.03% group and 1.01
mm for the vehicle group.

The mean changes in eyelash thickness from baseline at
month 4 were 0.67 mm? in the Bim 0.03% group and -0.05
mm? in the vehicle group. By month 6, the mean changes in
eyelash thickness from baseline were 0.83 mm? for the Bim
0.03% group and 0.04 mm? for the vehicle group.

The mean change from baseline in eyelash darkness was
greater in the Bim 0.03% than in the vehicle group. At the
month 4 and 6 visits, it was —=22.48 and -26.46, respectively,
in the Bim 0.03% group and -11.25 and -10.19, respectively,
in the vehicle group. The greater negative number on this
measure reflects the greater intensity or darkness of eye-
lashes.

Summary of Efficacy Data on Effect of Bimatoprost on
Increasing Eyelash Growth in Post-Chemotherapy Popula-
tion:

For the primary composite efficacy endpoint, the Bim
0.03% group had a statistically significantly higher responder
rate than the vehicle group at month 4 (p=0.041). At month 4,
the responder rate was 37.5% (36/96) in the Bim 0.03% group
and 18.2% (6/33) in the vehicle group. By month 6, the
responder rate in the Bim 0.03% group increased to 46.9%
(45/96), whereas there was no change in the vehicle group
(18.2%, 6/33).

The Bim 0.03% group had a higher percentage of subjects
with at least a 1-grade increase from baseline in GEA score
compared to the vehicle group at all follow-up visits. The
difference between the 2 groups approached statistical sig-
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nificance at month 4 (p=0.051) and was statistically signifi-
cantly different at the month 6 visit (p=0.001). At the month
4 visit, 72.9% in the Bim 0.03% group and 54.5% in the
vehicle group had at least a 1-grade increase from baseline in
GEA score. By month 6, the percentage of responders
increased to 80.2% in the Bim 0.03% group, whereas in the
vehicle group it decreased to 51.5%.

The percentage of subjects with at least a 1-grade increase
from baseline in GEA in the Bim 0.03% group of the post-
chemotherapy subpopulation (72.9%) was comparable to that
of the normal adult subpopulation (74.3%) at month 4. Rela-
tive to the vehicle group in the normal adult subpopulation,
the vehicle group in the post-chemotherapy subpopulation
showed higher GEA response at all visits which is likely
related to some degree of natural regrowth in the post-che-
motherapy subpopulation.

Statistically significant improvements from baseline in
upper eyelash length, thickness, and darkness were seen in the
Bim 0.03% group compared to the vehicle group at month 4
and month 6.

At month 4, 36.5% of subjects in the Bim 0.03% group of
the post-chemotherapy subpopulation had at least a 2-grade
increase from baseline in GEA scores.

Statistically significant improvements in favor of Bim
0.03% group were observed for ESQ Domains 1 and 3 scores
at months 4 and 6. For Domain 2, although the improvements
were not statistically significantly different between the 2
treatment groups, the Bim 0.03% group had a higher mean
change in total score from baseline than the vehicle group (2.8
versus 1.7).

Post-Chemotherapy Population (Safety Summary):

In the post-chemotherapy subpopulation, 57.3% (55/96) of
subjects in the Bim 0.03% group and 45.5% (15/33) of sub-
jects inthe vehicle group reported at least 1 adverse event over
the first 6-month study period. Adverse events that were more
common in the Bim 0.03% group (more than 5% of subjects)
than in the vehicle group were conjunctival hyperaemia,
punctate keratitis and eye pruritus. The majority of adverse
events were reported as mild or moderate in severity. The
treatment-related adverse events were reported by 27.1% (26/
96) and 6.1% (2/33) of subjects in the Bim 0.03% and vehicle
groups, respectively. Treatment-related adverse events
reported by more than 1 subject in the Bim 0.03% group were
conjunctival hyperaemia (12 subjects), punctate keratitis (7
subjects), eyelids pruritus (3 subjects), eye pruritus (3 sub-
jects), skin hyperpigmentation (3 subjects) and eyelid irrita-
tion (2 subjects). The 2 treatment-related adverse events
reported in the vehicle group were punctate keratitis (1 sub-
ject) and eyelids pruritus (1 subject).

None of the treatment-related adverse events were reported
as severe, and none of them led to study or treatment discon-
tinuation.
12-Month Data:

For subjects receiving bimatoprost for up to 12 months
(Bim/Bim group), the efficacy demonstrated for the compos-
ite end point, ie, the proportion of responders increased from
month 6 to the month 12 period as shown in the figure below.
The responder rate, based on the primary efficacy composite
measure, increased from 46.9% at month 6 to 61.5% at month
12. These data indicate continuous improvement seen in the
post-chemotherapy population through month 12 of treat-
ment. These data also demonstrate that efficacy is maintained
over 12 months of daily exposure, with no indication for
development of any resistance to the treatment.

Subjects that received vehicle in the first 6 months of treat-
ment and then switched to bimatoprost in TP2 (Veh/Bim
groups), the drug effect was rapidly realized, the responder
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rate increased from 17.6% (6/34) at month 6 to 67.6% (23/34)
at month 12 as shown in FIG. 3.

Eyelash Length:

For the idiopathic hypotrichosis subpopulation treated for
up to 12 months with bimatoprost, the mean eyelash length at
baseline was 5.69 mm and increased by 1.44 mm at month 6
of treatment, and then remained fairly constant throughout
the treatment period. This corresponds to a mean percent
increase from baseline of 26.17% at month 6 and 25.86% at
month 12, and a median percent increase from baseline of
22.4% at month 6 and 22.63% at month 12. This indicates that
eyelash length increase is maintained, with no evidence of
development of resistance, from month 6 through 12 of daily
treatment.

Mean Change + Standard Deviation (SD)
from Baseline in Eyelash Length (mm)

Post-chemotherapy

Bim/Bim Vel/Bim
TP1/TP2/Visit* (N =96) (N =34)
Baseline 4.86 = 1.189 4.65+ 1413
Month 4 1.48 + 1.391 0.72 + 1.396
Month 6 1.99 + 1.557 1.01 = 1.275
Month 10 2.14 = 1.455 2.27 + 1.439
Month 12 2.01 = 1.504 2.07 = 1.442

Bim = bimatoprost 0.03%;

TP1 = treatment period 1 (day 1 to month 6);
TP2 = treatment period 2 (month 6 to 12);
Veh = vehicle

For the post-chemotherapy subjects treated for up to 12
months with bimatoprost, the mean eyelash length at baseline
was 4.86 mm and increased by 1.99 mm at month 6 of treat-
ment, and then remained fairly constant throughout the treat-
ment period. This corresponds to a mean percent increase
from baseline 0f 48.08% at month 6 and 49.88% at month 12,
and a median percent increase from baseline of 37.84% at
month 6 and 39.08% at month 12), again indicating that
eyelash length increase is maintained, with no evidence of
loss of effect upon continuous daily treatment from months 6
through 12 as shown in FIG. 4.

For the post-chemotherapy subjects treated for up to 12
months with bimatoprost, the mean thickness at baseline was
0.39 mm?, which increased by 0.83 mm? at month 6 of treat-
ment, and then remained fairly constant throughout the treat-
ment period. This corresponds to a mean percent increase
from baseline of 428% at month 6 and 478% at month 12, and
a median percent increase from baseline of 245% at month 6
and 212% at month 12, again the eyelash thickness increase
was maintained, with no evidence of loss of effect upon
continuous daily treatment from month 6 through 12.

Mean Change * Standard Deviation (SD) from Baseline
in Average Progressive Evelash Thickness (mm?)

Post-chemotherapy
Bim/Bim Veh/Bim
TP1/TP2/Visit* (N =96) (N =34)
Baseline 0.39 £ 0.302 0.67 £0.995
Month 4 0.67 +0.514 -0.05 £ 0.955
Month 6 0.83 +0.576 0.04 = 1.009
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-continued

Mean Change + Standard Deviation (SD) from Baseline
in Average Progressive Eyelash Thickness (mm?)

Post-chemotherapy

Bim/Bim Vel/Bim
TP1/TP2/Visit® (N =96) (N =34)
Month 10 0.88 +0.516 0.63 + 1.042
Month 12 0.85 +0.575 0.58 + 1.085

Bim = bimatoprost 0.03%;

TP1 = treatment period 1 (day 1 to month 6);

TP2 = treatment period 2 (month 6 to 12);

Veh = vehicle

At Least a 2-grade Increase in Global Eyelash Assessment Score

A secondary analysis of the GEA component of the pri-
mary efficacy variable using a more stringent criterion was
the percentage of subjects who experienced at least a 2-grade
increase and a 3-grade increase from baseline on the GEA
scale. For post-chemotherapy hypotrichosis subjects treated
for up to 12 months with bimatoprost, 45.8% of the subjects
had at least a 2-grade increase in GEA at month 6, which
increased to 57.3% at month 12. This indicates a progressive
increase in eyelash prominence from month 6 to 12.

The post-chemotherapy subjects treated with vehicle for
the first 6 months and then switched to bimatoprost treatment
(Veh/Bim) had only 8.8% (3/34) of the subjects with a
2-grade GEA increase at month 6; this increased to 50% by
month 10 (4 months after starting bimatoprost treatment) and
t0 52.9% by month 12.

Efficacy in the post-chemotherapy hypotrichosis popula-
tion showed a gradual increase in the number of responders
through 12 months of treatment. Though an early peak in the
percent responders was observed at month-6 (46.9%) and a
minimal change between months-6 and -8, there was a
gradual further increase to 54.2% at month-10 and an increase
to 61.5% at month-12, indicating a continuous improvement
in this population. A similar gradual increase in the percent
responders was noted based on at least 1-grade increase in
GEA or at least 3-point increase in ESQ Domain-2 from
month-6 to the month-12 treatment. The GEA responders
increased from 80.2 to 90.6% and the ESQ Domain-2
responders increased from 47.9 to 63.5% between month-6
and -12.

Majority of the common adverse events observed for the
entire 12 month period were from the first 6 months of treat-
ment, indicating that continuous treatment does not lead to
increased incidence of adverse events. For example, the inci-
dence rate for three of the most common AEs in the post-
chemotherapy population, conjunctival hyperaemia, punctate
keratitis and eyelids pruritus was 15.6%, 8.3% and 3.1%,
respectively, in the first 6 months of treatment vs. only 1.1%
(new AE) for each of these three events for months 6-12.

Example 2

This is along-term safety and efficacy study of bimatoprost
ophthalmic solution 0.03% (LATISSE®) bimatoprost carried
out in idiopathic and post-chemotherapy hypotrichosis popu-
lations. In this study, eyelash loss from chemotherapy was
studied.

Study Design:

A one-year, multicenter, randomized, double-masked,
vehicle-controlled study. Adult post-chemotherapy and idio-
pathic eyelash hypotrichosis subjects were enrolled based on
their score of 1 or 2 on a four point ordinal Global Eyelash
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Assessment (GEA) scale, and in addition having a low score
on a PRO measure associated with ‘psychological impact’ of
the condition, a domain-2 of the Eyelash Satisfaction Ques-
tionnaire (ESQ). The study involved two treatment periods of
six months each. In the first treatment period, subjects for
both populations were randomized 3:1 for QD bimatoprost:
vehicle treatment. In the second 6-month treatment period, all
subjects were moved to bimatoprost treatment, except for a
group of bimatoprost treated idiopathic hypotrichosis sub-
jects (n=55) who were switched to vehicle to investigate the
effect of drug discontinuation. The study included 9 visits
over the 12 month treatment period. The primary end point
was the proportion of responders within each treatment group
based on a composite measure of GEA and ESQ Domain-2
(investigator assessed eyelash prominence and subject’s
assessment of ‘psychological impact’ related to eyelashes) at
month-4.

Results:

A total of 368 subjects were randomized, 238 idiopathic
and 130 post-chemotherapy. The primary efficacy end point
was met for both idiopathic and post-chemotherapy popula-
tions. A baseline, majority of the post-chemotherapy subjects
showed sparse, patchy eyelashes to near complete loss. In
both populations, majority of the subjects (>70%) demon-
strated increased eyelash prominence (>1 grade GEA
improvement) at month-4 following daily bimatoprost treat-
ment. There were no drug related serious adverse events in the
study.

Inysubj ects with idiopathic hypotrichosis, 40.2% efficacy (a
greaterthan 1-grade increase in GEA score and atleast 3 point
improvement in ESA domain score) was achieved at month 4,
while only 6.8% of the vehicle treated subjects had a similar
increase in GEA after 4 months. Efficacy was maintained
over the 12-month trial period. After drug discontinuation,
efficacy was maintained for about 2 months, and return to
near pre-treatment levels occurred 4 to 6 months after discon-
tinuation. In subjects with chemotherapy-induced hypotri-
chosis, 37.5% increase in efficacy was achieved at month 4
whereas only 18.2% of the vehicle treated subjects had a
similar increase in GEA after 4 months. Efficacy was
enhanced over the 12-month trial period.

In subjects with idiopathic hypotrichosis, 74.3% of the
bimatoprost treated subjects had an increase in GEA of
greater than 1 after 4 months, while only 13.6% of the vehicle
treated subjects had a similar increase in GEA after 4 months.
In subjects with chemotherapy-induced hypotrichosis, 72.9%
of those receiving bimatoprost treatment had an increase of
GEA of greater than 1 after 4 months, while 54.5% of the
vehicle-treated subjects had a similar increase in GEA after 4
months (due to the natural untreated regrowth of eyelashes
after cessation of chemotherapy). Both populations had sta-
tistically significant improvements in eyelash length, thick-
ness/fullness, and darkness by bimatoprost compared with
vehicle at months 4 and 6 (not shown).

The changes in eyelash length, thickness and darkness are
shown in the table below.

Eyelash length, thickness, and darkness
Percent change from baseline at Month 4

Idiopathic
Hypotrichosis
(mean % change)

Chemotherapy-Induced
Hypotrichosis
(median % change) a

Bim P- Bim P-
Endpoint 0.03%  Vehicle value 0.03%  Vehicle value
Length 22.90% -4.90% <001 28.50% 11.30% 0.022
Thickness 95.90% -7.20% <001  180.10% 25.00%  0.002
Darknessb  -15.70%  1.40% <.001 -1440% -5.70% 0.012

“Median values are provided because data from the post-chemotherapy subpopulation did
not follow a normal distribution.
bNegative change from baseline indicates darker lashes.
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Results for Subjects with Idiopathic Hypotrichosis:

FIG. 5 is a plot of primary composite efficacy for the
duration of the trial. Bim/Bim indicates subjects receiving
bimatoprost for 12 months. Bim/Veh indicates subjects
receiving bimatoprost for 6 months followed by vehicle for 6
months. Veh/Bim indicates subjects receiving vehicle for 6
months followed by bimatoprost for 6 months.

FIG. 6 is a plot of responder rates in bimatoprost-treated
subjects by individual components of the primary composite
efficacy measure for the duration of the trial. FIG. 6 shows a
GEA response rate of about 75% to about 80% and a main-
tenance of the effect and/or continuous improvement up to
month 12.

FIG. 7 is a plot of improvement in eyelash length for the
duration of the trial. Bim/Bim indicates subjects receiving
bimatoprost for 12 months. Bim/Veh indicates subjects
receiving bimatoprost for 6 months followed by vehicle for 6
months. Veh/Bim indicates subjects receiving vehicle for 6
months followed by bimatoprost for 6 months.

Results for Subjects with Chemotherapy-Induced Hypotri-
chosis:

FIG. 8 is a plot of primary composite efficacy for the
duration of the trial. Bim/Bim indicates subjects receiving
bimatoprost for 12 months. Bim/Veh indicates subjects
receiving bimatoprost for 6 months followed by vehicle for 6
months.

FIG. 9 is a plot of responder rates in bimatoprost-treated
subjects by individual components of the primary composite
efficacy measure for the duration of the trial. FIG. 9 shows a
GEA response rate of about 80% that is similar to the idio-
pathic population, and continuous improvement up to month
12.

FIG. 10 is a plot of improvement in eyelash length for the
duration of the trial. Bim/Bim indicates subjects receiving
bimatoprost for 12 months. Bim/Veh indicates subjects
receiving bimatoprost for 6 months followed by vehicle for 6
months.

Over 12 months of bimatoprost treatment, the most com-
mon adverse events (>5%) in either idiopathic or post-che-
motherapy population were conjunctival hyperaemia, punc-
tate keratitis, eyelid pruritus, erythema of eyelids, and eye
pruritus. Common adverse events (conjunctival hyperaemia,
punctate keratitis, and eye pruritus) were reported at a higher
rate in the post-chemotherapy population. This may have
been related to the enduring effect of chemotherapy drugs on
eyes. Common ocular and dermal adverse events occurred at

5 alower rate in the second 6-month trial period (months 6-12)

compared with the first 6-month trial period. No drug-related
serious adverse occurred in either subpopulation.
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0 to 12 Months 0 to 6 Months 6 to 12 Months
Idiopathic Post- Idiopathic Post- Idiopathic Post-
Hypotrichosis Chemotherapy  Hypotrichosis ~ Chemotherapy = Hypotrichosis Chemotherapy
(N=118) (N=96) (N=118) (N =96) (N =106) (N =89)

Eye disorders, n (%)
Conjunctival 10 (8.5) 16 (16.7) 7(5.9) 15 (15.6) 4(3.8) 1(1.1)
hyperaemia
Punctate keratitis 3(2.5) 9(9.4) 3(2.5) 8 (8.3) 0(0.0) 1(1.1)
Eyelids pruritus 7(5.9) 3(3.1) 6(5.1) 3(3.1) 1(0.9) 1(1.1)
Erythema of eyelid 6(5.1) 3@3.1) 2(1.7) 1(1.0) 54.7) 2(2.2)
Eye pruritus 1(0.8) 6(6.3) 1(0.8) 5(5.2) 0(0.0) 1(1.1)
Skin and subcutaneous disorders, n (%)

Skin 2(1.7) 5(5.2) 0(0.0) 3(3.1) 2(1.9) 2(2.2)

hyperpigmentation

Conclusions:

Bimatoprost ophthalmic solution 0.03% significantly
increased eyelash growth in subjects with idiopathic as well
as chemotherapy-induced hypotrichosis as measured by the
primary composite endpoint (>1-grade increase in the GEA
score AND at least 3-point improvement in ESQ domain-2
score at week 16) and all secondary endpoints (eyelash
length, thickness/fullness, and darkness). Bimatoprost treat-
ment effects were maintained through the 12-month trial
period. Bimatoprost treatment was safe and well-tolerated in
the 2 populations. No new safety signals were detected in the
6-to 12-month trial period. Fewer common ocular and dermal
AEs occurred in the second 6-month period than in the first 6
months of bimatoprost treatment. Efficacy was maintained
for about 2 months after bimatoprost discontinuation; return
to near pre-treatment levels occurred at about 4 to 6 months
after discontinuation. Thus, daily application of bimatoprost
ophthalmic solution to the eyelid margin over a one-year
period was found to be safe, well tolerated and effective in
both idiopathic and post-chemotherapy populations as
assessed by several safety and efficacy measures.

What is claimed is:

1. A method of increasing hair growth in chemotherapy
patients, the method comprising applying bimatoprost to one
selected from the group consisting of eyelids, eyebrows and
the scalp before, during, or after chemotherapeutic treatment.

2. The method of claim 1, wherein bimatoprost is 0.03%
w/v bimatoprost and is applied at least once a day to the
eyelids.

3. The method of claim 2, wherein the method results in
eyelashes which are longer, thicker or darker compared to
patients receiving no treatment.

4. The method of claim 2, wherein the method is applied for
at least 6 months after completing chemotherapeutic treat-
ment.

5. The method of claim 4, wherein the method is applied for
at least 12 months after completing chemotherapeutic treat-
ment.
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6. The method of claim 3, wherein the number of eyelashes
increases in comparison to post-chemotherapeutic patients
who received no treatment.

7. The method of claim 1, wherein the bimatoprost is added
during and after post-chemotherapeutic treatment.

8. The method of claim 2, wherein the method is applied
twice a day.

9. The method of claim 8, wherein the bimatoprost is
applied to the upper and lower eyelid margin of each eye.

10. The method of claim 1, wherein the method effectively
treats post-chemotherapeutic hair loss.

11. The method of claim 1, further comprising the step of
administering one selected from the group consisting of
minoxidil and Propecia®.

12. A method of preventing loss of eyelashes in patients
undergoing a chemotherapeutic treatment, the method com-
prising applying bimatoprost to the eyelids before, during, or
after chemotherapeutic treatment.

13. The method of claim 12, wherein bimatoprost is 0.03%
w/v bimatoprost and the 0.03% w/v bimatoprost is applied at
least once a day.

14. The method of claim 12, wherein the method results in
less eyelash loss compared to patients receiving no treatment.

15. The method of claim 14, wherein the method is applied
for at least 6 months after completing chemotherapeutic treat-
ment.

16. The method of claim 14, wherein the method is applied
for at least 12 months after completing chemotherapeutic
treatment.

17. The method of claim 12, wherein the method is applied
prior to receiving chemotherapeutic treatment.

18. The method of claim 17, wherein the method is applied
for three months prior to receiving chemotherapeutic treat-
ment.

19. The method of claim 12 wherein the bimatoprost is in
the form of a solution or an emulsion.

20. The method of claim 12 wherein the bimatoprost is
applied to the upper eyelid, the lower eyelid or both the upper
and lower eyelid.



